C-reactive protein promotes acute kidney injury by impairing G1/S-dependent tubular epithelium cell regeneration.
CRP (C-reactive protein) is regarded as an inflammatory biomarker in AKI (acute kidney injury), but its exact role in AKI remains unclear. Thus we sought to investigate the role of CRP in AKI. Clinically, elevated serum CRP levels were found to associate closely with increased serum creatinine and urea levels (P<0.01) in patients with AKI, which then fell after recovery from AKI. To determine the role of CRP in AKI, an ischaemia/reperfusion mouse model of AKI was developed using Tg (transgenic) mice that express human CRP. Compared with the WT (wild-type) mice, CRP Tg mice developed more severe renal injury at 24 h after ischaemia as determined by significantly increased serum creatinine and tubular necrosis. This was associated with an impaired TEC (tubular epithelium cell) regeneration as shown by an over 60% reduction in PCNA+ (proliferating-cell nuclear antigen) and BrdU+ (bromodeoxyuridine) TECs in CRP Tg mice with AKI. In vitro, the addition of CRP to a human TEC line (HK-2) also largely suppressed the proliferation of TECs. The functional role of CRP in AKI was demonstrated further by the blocking of CRP binding to the FcγRII (Fcγ receptor II) with a neutralizing anti-CD32 antibody, which restored TEC proliferation and prevented AKI in CRP Tg mice. Moreover, we found that impaired G1/S transition by suppression of the phosphorylation of CDK2 (cyclin-dependent kinase 2) and expression of cyclin E may be a key mechanism by which CRP inhibits TEC regeneration during the AKI repair process. In conclusion, CRP plays a pathogenic role in AKI by inhibiting G1/S-dependent TEC regeneration. The results of the present study suggest that targeting CRP signalling may offer a new therapeutic potential for AKI.